Contaminant exposure experiments were conducted following Costello et al. (2015) .
Briefly, forty 120 ml screw cap sample pots where filled with 2 % agar impregnated, 1 1 0 of which ten were spiked a 0.5 mmol.l -1 dose of ibuprofen, ten spiked with a 0.5 1 1 1 mmol.l -1 dose of EE2, ten spiked with a 0.5 mmol.l -1 dose of both ibuprofen and EE2, 1 1 2 and ten received no pharmaceutical treatment (control). Both ibuprofen and EE2 1 1 3
have relatively low solubility in water (21 mg.l -1 and 3.6 mg.l -1 respectively). As such, Whatman® 45 mm GF/F filters were placed onto of the solid agar and secured using 1 2 0 the screw cap, to provide a substratum for streambed biofilm colonization. planted aquarium LED strip lights were attached to the lid, providing a source of were filled with 20 l of streamwater and the internal temperatures set to 7.7 o C. The were recovered from the stream, directly placed into one of the environmental each mesocosm was aerated using a Aqualine Hailea Aco-9630. After the acclimation period, biofilm respiration and gross primary production were then subsequently combusted at 550 o C for 2 hours. We estimated the daily dose of assuming that ibuprofen and EE2 doses were proportional to the agar mass lost. Based on agar mass loss throughout the experiment, we estimated that the biofilms 1 6 8
growing within our contaminant exposure experiments were exposed to a daily Using ash free dry mass as a proxy for microbial biomass we detected no significant 1 7 3 effects of pharmaceutical exposure upon microbial biofilm growth (Fig 1 A; 1 7 4
Table 1 a). We detected a significant interaction between ibuprofen and EE2 1 7 5
affecting microbial respiration (Fig 1 B; Table 1 b ). Gross Primary Production was negative in all treatments, with no significant effects 1 8 2 of either ibuprofen or EE2 detected (Fig 1 C; Our study demonstrates that interactions between the NSAID ibuprofen and the however, a coarse method for estimating microbial biomass and so not suitable to 2 0 5 detect small changes in the biofilm. This is likely to be of particular concern in urban 2 0 6 and agricultural streams, where siltation may introduce a significant bias into weight- interactions between ibuprofen and EE2 may have altered biofilm biomass within this 2 1 3 study.
1 4
The negative values for GPP within the present study suggest that the biofilms were we were unable to determine whether chronic pharmaceutical exposure had any 2 2 2 effects upon photosynthetic pathways within our biofilms.
3
Within this short paper we present preliminary results which demonstrate that 2 2 4
interactions between NSAIDs and artificial estrogens could have important 2 2 5
implications for aquatic ecosystem functioning during the winter period, when lower 2 2 6
water temperatures limit microbial activity within streambed biofilms (Ylla et al. two PPCPs affect aquatic microbial activity.
3 5
Overall, our study supports a growing body of evidence suggesting that PPCPs 2 3 6 represent a major threat to ecosystem functioning in many streams and rivers Archer et al 2017 Ulster. https://nrfa.ceh.ac.uk/data/station/spatial/203050. 
